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Iltea/ded. ai tile Votiveue
Revolutionary new Westinghouse mass transit system
_
Computer-controlled cars—every two minutes, day and night
In Pittsburgh the new Westinghouse
transit expressway shows how com-
muting can be made comfortable, con-
venient, fast and fun.
A two-mile pilot line has been built
to demonstrate the feasibility of this
new system. Lightweight, computer-
controlled cars can run every two
minutes, day and night. They operate
singly when passenger load is light,
form trains to handle heavy traffic.
Cars are fast and safe. They run si-
lently and smoothly on rubber tires
along their own expressway, free of
interfering traffic.
The Westinghouse transit express-
way costs less to install and operate
than a conventional subway or elevated.
If your city had one, you would
probably never find it necessary to
drive to work again.
You can be sure if it's Westinghouse
For information on a career at Westinghouse, an equal opportunity employer,
write L. H. Noggle, Westinghouse Educational Department, Pittsburgh, Pa. 15221.
America's newest hardware
rolls on Timken bearings
THE SHERIDAN. This new XM-551
developmental U.S. Army assault ve-
hicle can fire conventional rounds or
a Shillelagh through its 152 mm com-
bination launcher. Timken tapered
roller bearings keep the vehicle's
track wheels gung-ho.
•
TAPERED DESIGN. In 1899,
Henry Timken patented the
tapered roller bearing.
Though improved many
times, its basic design is little
changed. Reason: it's the one
bearing design that can take
crushing radial and thrust
loads in any combination. In
giant military machines that
tumble over rough terrain,
this fact is all important.
MOVEABLE WINGS. The Air
Force-Navy F-111 supersonic
tactical fighter, being developed
byGeneralDynamics/FortWorth,
borrows another principle from
the birds.Wingsfold back for high
speeds, extend perpendicular
to the fuselage for slow speeds,
maximum lift. The nose wheel
and main landing wheels hit the
runway on Timken bearings.
THE MARINES ARE COMING! This new LVW landing
carrier clips along at 35 mph on land or sea. It has
four retractable wheels and a 1,500-horsepower gas
turbine engine. It weighs 14 tons, rolls trouble-free on
34 Timken tapered roller bearings.
The Timken Roller Bearing Company, Canton, Ohio.






Learn More About the Timken Company, an Equal Opportunity Employer. Send for Career Booklet.
AMERICA'S OLDEST ENGINEERING COLLEGE MAGAZINE IN
CONTINUOUS MONTHLY PUBLICATION — 1891-1965
In "The Greek Contribution to the Evolution of Math-
ematical Thought" Jim Underwood describes the contri-
butions of Thales, Pythagoras, Euclid, and other early
Greeks. Turn to page 8.
Ron Gesell discusses a relatively new field which is
being applied by each of us every day in "Recent Con-
tributions to Information Theory", beginning on page 12.
Statement of ownership, management, and circulation
of the Rose Technic:
Owned by Rose Polytechnic Institute, 5500 Wabash
Avenue, Terre Haute, Indiana; published monthly, October
through May, by the Student Body of Rose Polytechnic
Institute; Co-Editors—Daniel J. Goodwin, Bill J. Sims;
Associate Editors—Bill Detering, Bill Kane, Jerry Stine-
man; Circulation-2400 copies per month, all free distri-
bution.
This month's cover is by freshman Alan Espenlaub, and
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by Herman A. Moench, Dean of the Faculty
As the pace of college work continues to accelerate
not only students but also thoughtful observers from
outside of education are concerned about the growing
"abstractness of the presentation of basic courses. Is
the common core of physical science and the engineer-
ing sciences at Rose being presented with little ap-
parent relation to the real world?
No categorical "yes" or "no" would be valid. But
the trend is evident. Better preparation of students,
more careful selection and the pressure of time all
combine to justify the tendency to cut out almost all
descriptive material, to reduce applications and prob-
lems to a minimum, and to concentrate on the bare
bones of the theory and the logical structure of a
subject. This usually means an abstract analytical
approach, strong on mathematical symbolism, the de-
velopment of numerous equations, and with minimal
time devoted to interpretation, visualization, and the
development of strong physical concepts which serve
as intuitive guides for sound judgment.
The power of analytical methods needs no exposi-
tion or defense here. As one example of effectiveness,
electric circuit theory, as the foundation of the great
communications industry, made tremendous strides
during the first half of this century, far outdistancing
related fields, because of the pioneering theoretical
papers of Charles Steinmetz, Oliver Heaviside, John
R. Carson, and many others whose work seemed much
too "abstract" to contemporary practitioners. New and
stronger analytical methods need constantly to be
developed.
Nevertheless, new machines, new components, new
processes, new systems, are the result of the "put-
ting-together" of creative ideas—of synthesis not
ana/ysis. This intuitive function of "design" is a pri-
mary contribution of the engineering profession. It
needs every encouragement. Effective action is under
way. Recently, in announcing a $300,000 program of
residencies for high-level experience in industry, Dr.
Carl Borgmann, Director of the Ford Foundation's
Science and Engineering Program, said that this step
and certain other grants for experiments in courses
in design "are aimed at counterbalancing a growing
tendency toward abstractness in technological educa-
tion."
Dr. Borgmann said further, "from a time when
engineering training lacked sufficient emphasis on
mathematics and the fundamental sciences, the pen-
dulum is swinging too far in the other direction.
Newly graduated engineers (and their teachers) are
more sophisticated than ever in physics, mathematics,
and analytical scientific thought. They are well equip-
ped to do research but not enough engineers imagina-
tive and skilled in some of the traditional functions
of the engineer are being trained. There is a need
for more highly trained engineers capable of solving
problems of industrial design and of the construction
and operation of the machines, processes and systems,
especially those subject to such requirements of the
civilian economy as cost, feasibility, and marketability."
Here at Rose, major changes in the academic pro-
gram have gone into effect this September. While
the length of the academic year has remained essenti-
(Continued on Page 32)
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editorial
In a recent report by the American Society for
Engineering Education, it was recommended that the
first professional degree in engineering be a master's
degree awarded after five years of study. The reason-
ing involved centered on the increased professional
competence required of engineers today, and the even
higher levels which will become necessary in the fu-
ture.
It must be granted that there is a need for more
highly-trained engineers because of the vast expan-
sion of modern technology. Obviously a bachelor's
degree is hardly sufficient for much research and de-
velopment work, and many other areas of engineering
call for advanced study also. Yet, the, idea of, in
essence, making a master's degree necessary for a pro-
fession in engineering will produce shudders of dis-
may by a large number of present and future engineer-
ing students.
Probably the strongest argument against this plan
is that a large proportion of each year's graduating
class of engineering students accept positions which
will not require a great deal of advanced technology—
positions, for example, in the fields of sales, produc-
tion, and plant engineering. Correlative to these are
those who do graduate work in business administra-
tion, law, and other non-engineering fields.
A second argument is that one way not to meet
the demand for engineers is to require an additional
year's study. Certainly the work, and more import-
antly, the expense of an additional year of study will
discourage prospective engineering students. The prob-
lem with expenses would be particularly acute with
the private engineering schools.
In spite of these arguments, the fact remains that
major changes in curricula and methods are going to
be necessary in order for graduating engineers to be
prepared for entering the profession, and for remaining
in it.
It has been projected that soon it will be necessary
for an engineer to spend one-third of his working time
on re-education. Author David Allison has predicted
that in fifteen years it will be accepted practice for
industry to send its best engineers back to school to
accomplish this.
It seems to me that the continuing, company-paid
training for selected men is a more practical approach
to the problem of more thorough education for engi-
neers than a basic five-year curriculum.
D.J.G.
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Another of your future's many facets at Monsanto 
As a billion -dollar manufacturer of hundreds of products—in 40 U. S. plants, 15
overseas—Monsanto considers the manufacturing engineer of prime importance.
His talents are needed to find new ways (and improve old ways) of increasing yields,
improving control, lowering costs— bringing plants up to optimum performance.
You will have the satisfaction of applying your engineering skills and knowledge,
and seeing the results ... from inception to final operation ... and have the full
responsibility for your decisions. There are production challenges now awaiting
good men ... plus substantial rewards for meeting them.
Let us show you what they can mean to you ... professionally, personally, financially.
Write today—we'll send you our brochure, "Your Future and Monsanto." Address:
Manager, Professional Recruiting, Dept. 962, Monsanto, St. Louis,
Missouri 63166. An Equal Opportunity Employer 8
THE GREEK CONTRIBUTION TO THE
EVOLUTION OF
MATHEMATICAL THOUGHT
Since the vast subject of mathe-
matics is used to varying degrees by
persons engaged in all walks of life,
it seems that mathematics is basic
to all things one attempts. Indeed, it
is hard to conceive any activity of
man which cannot be related either
directly or indirectly to the theory
of mathematical science.
Because of the great scope of the
topic, the early development of
mathematics was chosen as a sub-
topic to make the coverage of the
subject in such a short article possi-
ble. However, after only a small
amount of reading, it was decided
that a discussion of the contribution
of the Greeks to the early develop-
ment of mathematics would be a goal
easier to reach. One must realize
that even this topic is impossible to
cover in such limited space, but pos-
sibly a few of the high points from
the period may help point the path
that was taken during this important
Greek time much as road signs today
indicate the route of a busy super-
highway.
FOUNDATION
The Greeks actually formulated
the strong foundation upon which
our mathematics is based today. Dr.
Eugene Smith, mathematics editor
for many famous encyclopedias, sup-
ports this view: " . . . it will be clear
to anyone who conscientiously in-
vestigates the matter that modern
mathematics could never have
reached its present height had it not
been built upon the foundations laid
By JIM UNDERWOOD
by the Greeks."' Also, if we wish to
study the early development, Sir
Thomas Little Heath, a prominent
English mathematician, agrees we
have come to the right place: "The
history of the beginnings of mathe-
matics in the sense in which we
understand the term is the history
of mathematics in Greece."2
Perhaps the most important reason
for the choice of this topic was the
excellent use the people of Greece
made of evolution of thought. As Sir
Thomas Heath put it an address up-
on Greek mathematics and science:
,, . . . while eagerly assimilating in-
formation from all quarters, . . .
they had an unerring instinct for
taking what was worth having and
rejecting the rest."3 From this de-
scription of the Greeks we find an
almost perfect definition of evolu-
tion of thought.
PREVIOUS DEVELOPMENT
Although the development of
mathematics is such a good example
of the way in which ideas can be de-
veloped through the centuries, it
must have started somewhere. Of
course, one can only guess the time
and place when man first used
mathematics. We could define the
beginning of mathematics when man
first used numbers to count. Prob-
ably the Stone Age man had little
need to count until he took up farm-
ing. All of a sudden the new farmers
were faced with the problems of
keeping track of the days and sea-
sons so they would know when to
plant and so on.
To fill this need to count, man
used his God-given computers—his
fingers and toes. This, then, gave
rise to the early 20-based and 10-
based system of numbers. When man
ran out of fingers or toes, he began
to use objects such as beads or the
like which were easily handled. Even
in these early stages, evolution of
thought is shown as the abacus prob-
ably evolved as a good way of keep-
ing these beads in a useable order.
Since the abacus was easy and
quick to use, the need to write a
number down was postponed for
many years. When the need for some
form of written numbers did arrive,
mathematics faced its first major
barrier. How would one represent
the number on paper which he ob-
tained on his instrument?
Most of the various parts of the
world began the development of a
written number system on a basis
independent of one another. Many of
these methods expressed every num-
ber as the addition or subtraction of
a few basic symbols. The Roman
numerals are a well known example.
Once again, man resorted to his early
experience to formulate his first
written numbers. Scratches or
straight lines were made to count,
similar to a system used today when
keeping score — such as represent-
ing the number 5 as five vertical
marks and a slash across them.
All of these various systems of sym-
8
bols, scratches, or what-not, had one
curious property in common, — that
it had not developed a "scribble" to
indicate nothing or zero.
A REAL ZERO
It was the Hindu people, who, dur-
ing the eighth century' by intro-
ducing the zero we know today, gave
the world the extremely useful con-
cept of expressing numbers using
this positional notation. In this sys-
tem, each number has a certain
value due to its position in the en-
tire number.
Whether the Greeks recognized
the presence of some symbol as a
place holder or not is open to dis-
cussion. Constance Reid, a teacher,
and free lance writer with a pro-
found interest in numbers, believes
the Greeks didn't make use of the
zero at all: "For the great mystery
of zero is that it escaped even the
Greeks." Mrs. Reid gives a quite
plausable reason for this theory:
"They were concerned, however,
with learning the secrets of numbers,
not with using them . . . Since zero
was used more in the computation
with numbers than in their theory,
zero may not have been needed."
By studying the Greek numerals
and the processes in which they were
used, we might conclude that the
Greeks actually used a zero but
didn't formulate a name for it. Dr.
Smith seems to agree with this. "We
see, however, that the Greek
numerals were sufficiently adopted
to convenient computation to have
Jim Underwood is a senior in
Electrical Engineering from Terre
Haute. He is a member of Alpha
Tau Omega Fraternity and works
as a disk jockey for WBOW.
la:.en a step in the evolution which
has culminated, for the present at
least, in the system now in use."7
The Greeks used the ideas which
preceded their period to develop a
firm foundation of mathematics.
EASTERN CONTRIBUTIONS
The early Greeks went south of
the Balkan Peninsula to subjugate
the old Middle East civilizations. At
this time the Greeks inherited all of
the mathematical lore which had
been accumulating there for cen-
turies. The problem with all of this
mathematical knowledge was that it
consisted of many true but unrelated
facts which applied to specific prob-
lems. Many of these facts had been
written down by the Romans, the
Egyptians, the Babylonians and
many other peoples, but they had
not used a rigorous method to prove
them.
These early writings made no
attempt to make general state-
ments about the things which they
found to be true by experiment. For
example, Egyptian surveyors used
the relations involving the 3-4-5 right
triangle, but stopped there without
making any generalization of the
process. The Romans were also well
acquainted with the mathematics
needed to build her great aquaducts,
lay out military camps for their
soldiers, and skillfully design great
cities. But this is as far as the Roman
interest in mathematics went. In
other words the Romans, like most
other people of the time, were not
interested in mathematics unless it
could be applied to everyday life. As
long as the theory worked they saw
no need whatsoever to find an ex-
planation for it.
It is easy to see that the world of
mathematical development was hin-
dered greatly by such a confused
collection of facts. At this point in
mathematical history, this vast body
of knowledge needed to be con-
densed and catalogued so the future
generations might have the benefit
of what had transpired previously.
The Greeks, because of their love of
mathematics as a pure science, set
about to bring order to the subject,
thereby speeding its progress many
fold.
NEW APPROACH
At this time the Greeks applied
two new ideas which were to be-
come basic to the entire field of
mathematics—abstraction and proof.
The Life Science Library on Math-
ematics defines the process of ab-
straction very well in the following
way: "Abstraction is the o..rt of pre-
conceiving a common quality or qual-
ities in different things and forming
a general idea therefrom."
In the same volume, proof is defin-
ed as: ". . . the art of arguing from
premises to a conclusion in such a
way that no flaws can be picked in
any step of the argument."9 Thus,
through this logical reasoning pro-
cess of the Greeks, order was given
to choas. Many seemingly unrelated
(Continued on Page 34)
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Ultra-modern Research & Engineering Center
at Delco Radio, Kokomo, Indiana
To Continue To Learn And Grow . . .
. . . is a basic management philosophy at Delco Radio
Division, General Motors Corporation. Since its in-
ception in 1936, Delco Radio has continually expanded
and improved its managerial skills, research facilities,
and scientific and engineering team.
At Delco Radio, the college graduate is encouraged
to maintain and broaden his knowledge and skills
through continued education. Toward this purpose,
Delco maintains a Tuition Refund Program. Designed
to fit the individual, the plan makes it possible for an
eligible employee to be reimbursed for tuition costs of
spare time courses studied at the university or college
level. Both Indiana University and Purdue University
offer educational programs in Kokomo. In-plant gradu-
ate training programs are maintained through the off-
campus facilities of Purdue University and available to
solid state electronics •
CI
%.‘i
employes through the popular Tuition Refund Program.
College graduates will find exciting and challenging
programs in the development of germanium and silicon
devices, ferrites, solid state diffusion, creative packag-
ing of semiconductor products, development of labora-
tory equipment, reliability techniques, and applications
and manufacturing engineering.
If your interests and qualifications lie in any of these
areas, you're invited to write for our brochure detailing
the opportunities to share in forging the future of
electronics with this outstanding Delco-GM team.
Watch for Delco interview dates on your campus, or
write to Mr. C. D. Longshore, Dept. 135A, Delco




An equal opportunity employer
OF GENERAL MOTORS
Your life at Du Pont ...
one of a series for technical graduates
How to join DuPont closest to the top
Join us right out of school. Few men start higher at Du Pont
—or with more promise—than graduating engineers. That's
because we fill virtually all important positions from within.
It's a policy that's helped us grow 750°10 since 1937. Since
1950 our sales have more than doubled from $1 billion to $2.4
billion. We spend $90 million a year on research, $60 million
of which goes into the discovery of new scientific truths and
new materials.
And because new products continually emerge from our re-
search labs, responsible new career opportunities constantly
spring up for our technical men. In fact, there's room for you
to actually "change jobs" within Du Pont—to seek out the spot
best suited to you without loss of your accrued benefits.
Consider us if you're ready to make your career decision.
You may be closer to the top than you think! Write us a letter,
or mark and mail our coupon today!
BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY
An equal opportunity employer
Technical men we'll especially need from the Class of '66
Chemists Mechanical Engineers
Chemical Engineers Industrial Engineers
E. I. du Pont de Nemours & Co. (Inc.)
2531-B Nemours Building
Wilmington, Delaware 19898
When I'm graduated, I'll be a
(List profession)
Please send me more information about how I might fit
in at Du Pont.
Name 
Class Major Degree expected 
College 
My address 





What is information? This is one
of the basic questions which led to
the concepts of information theory.
Today it encompasses many diver-
sified topics, some of which are only
remotely connected to information.
Information theory first appeared
in the early days of telegraphy. In
1924 Dr. Harry Nyquist published
one of the first papers on some
mathematical concepts involved with
telegraphy. This was a start in the
field of information theory. Since
then many people have contributed
to the field, but perhaps the major
pioneering work was done by C. E.
Shannon and W. Weaver in their
paper, "The Mathematical Theory
of Communication," published in
1949. Since their paper, there have
been many developments in infor-
mation theory.
Shannon's Theory, as it became
known, basically introduced two
new concepts. It utilized heavily
statistical notions and it was a
macroscopic theory rather than
microscopic, which had been previ-
ously used.' Shannon made use of
a macroscopic model, which gave
rise to three levels of communica-
tion.2 (See figure 1).
The Three levels are:
1. Technical problems: How ac-
curately can the symbols of
communication be transmitted?
2. Semantic problems: How pre-
cisely do the transmitted sym-
bols convey the desired mean-
ing?
3. Effectiveness problems: How
effectively does the received
affect conduct in the desired
way?
Shannon's Theory deals mostly
with the technical problems for a
communication system. He associ-
ated his source with the concept of
entropy, thereby introducing the
concept of statistics. By relating
the information rate of the source
with entropy, he was able to utilize
the mathematics already developed
for entropy.
THE THEOEM
For a specified system, Shannon
introduced his fundamental theorem,
which also relates the capacity of
the channel's system. It is as fol-
lows:
Let a discrete channel have
the capacity C, and a discrete
source, the entropy H. If
H < C, there exists a coding
system such that the outnut of
the source can be transmitted
over the channel with an arbi-
tarily small frequency of errors.
If H < C, it is possible to en-
code the source so that the
equivocation is less than H — C
E, where E is arbitrarily
small. There is no method of
coding which gives an equivo-
cation less than H —
The proof will not be stated here,
but can be found in the footnote
source stated above, if the reader so
desires. The proof makes use of the
S, E concepts used in calculus, and
then by contradiction shows that such
a code, as in the given, must exist in
a certain group of codes.
Shannon's work was just the theo-
retical start. Its implications are still
being evaluated, as it introduced
many new concepts, such as redun-
dancy, which have far reaching ef-
fects. An example of how Shannon
Ron Gesell is a senior Math ma-
jor from Decatur, Illinois. "Guzzy"
is probably best known for his
avid enthusiasm as a cheerleader.
Ron is a member of Alpha Tau
Omega.
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formulated his theory is: let H equal
the entropy of the source for the set
of n independent symbols of the
source, whose probabilities of choice
are pi, p2, p3,  p„; then the
expression for the entropy of the in-
formation is:
= - z ID, re
There are other models which are
used in information theory, some of
which are closely related to the con-
cept of relating entropy and infor-
mation. One such method is de-
veloped by Richard T. Cox in his
book, The Algebra of Probable In-
ference. By use of set theory, group
theory, and Boolean algebra he de-
velops the concept's information
theory, deriving similar results to
that of Shannon's Theory.
Alfred Renyi, by use of a more
liberal definition of information,
discusses the fundamentals of infor-
mation theory.5 He defines informa-
tion measure of order
, (oc 0) 0,
by 
I -61 (2 0)I a ( P) tzz A
then I. (P) reduces to Shannon's
entropy of the distribution P.
Information theory has been com-
pared to the theory of linear filters.
N. S. Landkof, a Russian, has done
some intensive work in this area."
By use of Fourier transforms on a
distribution he considers three ques-
tions:
1. Given an even non - negative
function A (w) , on the w-axis, does
there exist a filter with character-
istic frequency (c.f.) F so that (w)
= I F (w) ?
2. Given a filter with c.f. F,
does there exist a filter of minimal
phase ct.„ with c.f. F,„ so that
Ft, (w) I — I F (w) I ?
3. Given a filter with c.f. F,
does there exist a filter with c.f.
11-‘ ?
He is able to arrive at a complete
answer for question three only, how-
ever. This work is an application of





way of looking at information
theory.7 The model which is set up
depends upon the nerve channel
known as a neuron. How informa-
tion is passed through this model
constitutes a whole new field of
study.
Three stages are formed in the sys-
tem: receptors, a neural net, and ef-
fectors, such as in the nervous sys-
tem in man. For example, there are
an estimated 101" neurons in the hu-
man brain. The neuron works by
means of electrochemical reactions.
The axon of a neuron carries im-
pulses from the cell body. The axon
splits into a fine anborization, with
each branch terminating in an end
bulb which almost touches the dend-
rites of another neuron. The place of
near contact is the synapse, where
electrochemical reactions take place.
The neuron receives excitatory and
inhibitory impulses. The neuron
"fires" when the total amount of im-
pulses reaches a critical amount,
called the threshold. The critical
amount is a positive value and the
two types of impulses are added to
get these values, the excitatory be-
ing positive and the inhibitory being
negative. The neurons form together
into a modular net with inputs and
outputs, thus forming a biological
communication system and a model
to study information theory with.
These madular nets are finite auto-
macroscopic model
maton or a simple communication
channel with inputs and outputs.
They in turn become the basic build-
ing blocks of a computer, and thus
plunge information theory deeply
into the field of cybernetics.
Moise Goldsteins has set up a com-
plete statistical model using the con-
cept of neurons. He makes use of
a function definition for the in-
stantaneous firing rate of a neuron,
which the gross response depends
upon. This then becomes the source
with an entropy to which he applies
statistics, getting the usual results of
information theory as suggested by
Shannon.
Using a similar system, Z. A. Mel-
zak sets up and proves a uniqueness
theorem." He shows that there exists
a unique solution to the set of equa-
tions describing the system, by using
matrices.
By using a different approach, R.
S. Ingarden and K. Urbanik have
come up with an axiomatic char-
acterization of Shannon's Theory.'"
By defining information as a real-
valued function on a set S of finite
Boolean rings, they can deduce the
same results as Shannon with the
use of probability. The probabilities
of Shannon's can be deduced from
their results, but not in the usual
sense of statistics; rather in terms of
conditional probabilities.
Quantum mechanics, has also been
used to discuss information theory.
By stating Heisenberg's uncertainty




Phil Carter is a senior majoring in Electrical Engineering. He is very
active in school affairs. He is a member of Blue Key, Tau Beta Pi, Eta Kappa
Nu, IEEE, and the Glee Club. Phil is also the chairman of the Judicial
Council and is the president of Lambda Chi Alpha Fraternity.
From time immemorial man has
tried to explain his world to himself.
Mostly he has found two ways of
doing this: science and religion.
Primitive man was reliant solely on
religion. His explanations ranged
from the so called "World Parent"
myth to "Creation from Nothing"
myth.'
As man progressed, he passed
through the neolithic era and found
himself with leisure time. He then
started making better use of his
brain by using the leisure time to
think. The most famous early think-
ers were the Greeks. At one time
or another, they must have thought
of everything under the sun. Most
certainly they thought about crea-
tion and had their own explanations
for it.
They had considered Darwin's
"revolutionary" idea of evolution at
least two thousand years before he
did. Amaximander, who lived in
the fifth century B.C., thought that
"nature had produced many forms
of life which could not survive be-
cause they did not meet the condi-
tions into which they were born.
But nature kept on trying and elimi-
nating, and so successively better
forms were preserved".2
Democritus, who flourished some-
what later, pointed out that "fitness
for survival involved the fitness of
various bodily structures, and was
not merely some vague property of
the whole organism".3 Finally Aris-
totle put forth the theory now known
as evolution, and explained it as "the
operation of a creative inner princi-
ple, working toward the perfection of
living forms. He believed in the
operation of natural law, not being
given to the idea of miraculous med-
dling".4 However, like many of the
ideas of the Greeks, these were near-
ly forgotten until the eighteenth cen-
tury.
MEDIEVAL BELIEFS
During those years of scientific
darkness known as the dark and
middle ages, the church was the rul-
ing master in the Western World
and the Bible was the book of laws.
The act of creation was clearly stated
in the book of Genesis for all to read.
So God created the great sea
monsters and every living crea-
ture that moves, with which the
waters swarm, according to their
kinds, and every winged bird
according to its kind. . . . And
God made the beasts of the
earth according to their kinds
and the cattle according to their
kinds, and everything that
creeps upon the ground accord-
ing to its kind. . . . So God
created man in his own image,
in the image of God he created
him, male and female he created
them.5
Here was the explanation for all
to know and believe. Apparently
everyone did, or if they did not,
they were keeping their thoughts to
themselves.
Actually there were not any good
reasons for not believing the act of






Microwave relay towers assure reliable land transmission of tele-
phone, radio, television and data traffic—with complete flexibility.
To serve a growing America, we are steadily en-
larging our communications system . . . opening new
route-miles of cable and microwave . . . bringing more
customers into the network . . . adding new services.
As a result, the Bell System offers unique career op-
portunities to ambitious young engineers who want to
work on projects commensurate with their talents.
In the Bell System there are literally hundreds of in-
triguing engineering assignments ranging from the plan-
ning of telephone service for large communities to the
development of miniaturized components for equip-
ment. A Bell System career can bring an engineer an
exciting variety of tasks, every one important, with every-
thing needed to carry them out.
The Bell System companies are equal opportunity
employers that match the benefits, salaries and working
conditions of other companies. Few can match them,
however, for work that is interesting and important.
You owe it to yourself to investigate your career pos-
sibilities in the Bell System. Have your Placement
Office arrange a date with our interviewing team, or get
in touch with a local Bell operating company. Either
way, we'll welcome a chance to talk with you.
BELL SYSTEM
American Telephone & Telegraph
and Associated Companies
C. S. LONG LINES lays and maintains Bell System undersea tele-




The study of the heavens is one of
the most ancient of the sciences.
The ancient Babylonian priests used
the heavens to regulate their lunar
calendars and to draw omens from
all atmospheric phenomena. In the
second century B.C. the Babylon-
ians stated that the period of a year
was 365 days, 6 hours, 13 minutes,
and 43.4 seconds.' This is only about
4-1/4 minutes longer than the present
year. The Babylonian planetary
theory was concerned merely with
the motions, past and future, of the
heavenly bodies. They did not have
any physical or geometrical concep-
tion of the universe as it is today.
PYTHAGORIAN BASIS
The Greek schools of philosophy
encouraged a study of the heavens.
The theory of anaximenes of a rotat-
ing crystal sphere to which the stars
were attached like silver studs last-
ed from the sixth century B.C. until
the end of the sixteenth century
A.D.2 The Pythagorian school of
philosophy is credited with the idea
of two types of motion—the rotation
of the earth about an axis through
By JOHN LYNN
it and the motion of the rest of the
universe in an opposite direction to
the first. This is the basis of the
theories held by Plato, Aristotle, and
Ptolemy.
As early as the fifth century
B.C.. Philalaus of the Pythogor-
ian school came up with the hy-
pothesis that the earth was not
the center of the universe. He theo-
rized that the earth and the rest of
the universe revolved about a Cen-
tral Fire, and that the uninhabited
part of the hemisphere was turned
toward the Central Fire; consequent-
ly, no one could see the Fire.3
ARISTOTLE'S THEORIES
This theory was never believed by
many people of the times; instead;
they held to the geocentric theory of
Plato. Plato did not even try to ex-
plain the retrogression of the planets,
but he left this to the astronomers
of the times to try to solve. One of
his students, Eudoxus of Cnidos,
theorized a figure-eight type of mo-
tion for the planets.
The spheres of Eudoxus were used
John Lynn is a senior Chemircii
EngineerH -LJt-
standing athlete. He was the MVP
on both the cross country team and
the track team last year. John is
also the vice president of both the
senior class and the AICHE. In
addition, he is a member of Lamb-
da Chi Alpha Fraternity.
by Aristotle (384-322 BC) to con-
ceive the physical universe as a
finite sphere containing all that
exists. At the center was the earth,
a stationary sphere, around which
the rest of the universe was built up
symmetrically in concentric shells.'
He stated that in the inner sphere
were all elements: earth, water, air.
and fire. The planets and stars in the
outer shells were carried by a fifth
element, either.
Heraclides of Pontus, also a pupil
of Aristotle and Plato, suggested that
Mercury and Venus revolved in cir-
cles about the sun, but also that the
sun revolved in a larger circle about
the earth.5 This brings us up to the
time of Ptolemy.
Ptolemy did his writing in the
period between 127 AD and 151
AD." Copernicus lived in the six-
teenth century. In the nearly four-
teen centuries between the two men
relatively no new theories were de-
veloped.
The basic differences between the
two theories was that Ptolemy






revolution of the planets and stars
while Copernicus believed the sun
was the central body in the solar
system. Although the Ptolemaic
Doctrine is based on what we now
know to be an extravagant estimate
of the true place of the earth, the
apparent movements of the celes-
tial bodies are accounted for by the
theory with considerable accuracy.7





Ptolemy and Copernicus felt that
the universe was spherical. The
basis for Ptolemy's argument was
the fact that the sun, the moon, and
the other stars were continually ris-
ing and setting. The astronomers of
the time could also observe the cir-
cular orbit of those stars which were
always visible and that they re-
volved about a center. Ptolemy said
that since the movement of heaven-
ly bodies should be the least impeded
and most facile, and since the circle
among plane figures offers the easiest
path of motion, and the sphere
among the solids; hence, the uni-
verse should be spherical.8
Copernicus also based his argu-
ment on the fact that the sphere was
regarded as the most perfect figure.
He also said that it should follow this
fact that the parts of the universe, the
sun, moon, and stars, are spherical.
It was felt at that time that all things
tended to take the shape of a sphere;
this was shown by the free forma-
tion of water and other liquids into
drops."
The earth was to be regarded as
being spherical in both theories.
Ptolemy and Copernicus both cited
the example of being able to see
land from the top of a ship's mast
before it could be seen from the
deck of the ship. If the earth were
flat, it would make no difference as
to where the observer was located
on the ship. Copernicus also noted
that different stars could be seen if
the observer moved northward or
southward. They also were aware of
the fact that there was a time differ-
ence in the observation of eclipses
proportional to the distance between
the two observation points. This
could be explained by assuming a
spherical earth.
Ptolemy said that the earth had
a relation of a point to the heavens.
This was concluded from the fact
that observations of the same stars
in different latitudes were found to
be of little difference as far as the
angle of observation was concern-
ed.'" Copernicus agreed with Pto-
lemy's statement and verified it by
using the same arguments that
Ptolemy had used.
LOCATION OF THE EARTH
We now come to the basic differ-
ences between the two theories.
Ptolemy said that there were four
possible locations for the earth: in
the middle of the heavens as the
center of the sphere, off the axis
but equidistant from the poles, on
the axis but more towards one pole
or the other, or neither on the axis
nor equidistant from the poles." He
dismisses the last three theories say-
ing that if they were so, it would not
be possible to have the equinoxes
that we do. Using the same argu-
ment he says that it is not possible
for it to move in any way so that
it is displaced from its position at
the center of the universe.
Ptolemy felt that heavier objects
fell with a greater velocity. (This
was not disproven until the invention
of the vacuum pump.) From this he
reasoned that if the earth did have
motion it would quickly fall out of
the heavens leaving the lesser
weights, (man, animals, etc.) behind
hanging in mid-air.12 He discounted
the idea which some people have of
the air around the earth moving with
it. He did this by reasoning that the
speed of the air would outstrip that
of any object in the air." Thus we
would see no movement in the case
of projectiles, and since everyone
knows this to be untrue, he con-
eludes that it is ridiculous to think
of the earth as moving.
MOTION OF THE EARTH
Copernicus says that this motion
of the earth is not violent as Ptolemy
had envisioned it to be, but that it
was a natural movement. If this
movement were natural, there
should be no fear of objects being
thrown off the earth. It would be
more ridiculous to suppose that the
rest of the heavens moved about the
earth." Since the size of the heav-
ens is greater than that of the earth,
the heavens would have to move at
a greater velocity than the earth
would in order to complete a circuit
in 24 hours. He reasons that it is
more logical for an object in a con-
tainer, the earth in the universe,
than it is for the container to move.
Copernicus realizations prove that
it would be easier to explain the
movement of the other planets if the
earth itself moved. He could thus
explain the fact that sometimes the
planets were nearer than they were
at another time." Ptolemy had suc-
ceeded in explaining this motion,
but he needed very complex geo-
metric figures to do this. Since it
was felt that all laws of nature were
as simple as they could be, Coper-
nicus used this as his main point in
favor of the heliocentric theory.
Ptolemy believed that there were
two prime movements in the heav-
ens. One was that everything moves
from east to west, always in the
same way and at the same speed
with the revolutions in circles paral-
lel to each other. The other move-
ment is that there are certain local
motions, regarding the stars, in the
direction opposite to the first move-
ment and around different poles."
Copernicus believed that the mo-
tion was in the different modes. The
first mode is the rotation of the
earth on its axis; this accounts for
the phenomena of night and day.
The second mode is the motion of
the center of the earth about the
(Continued on Page 26)
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Past
The Company's first engine, the Wasp, took
to the air on May 5, 1926. Within a year the
Wasp set its first world record and went on
to smash existing records and set standards
for both land and seaplanes for years to
come, carrying airframes and pilots higher,
farther, and faster than they had ever gone
before.
Present
In recent years, planes powered by Pratt
& Whitney Aircraft have gone on to set
new standards of performance in much the
same way as the Wasp had done in the
1920's. The 727 and DC-9 are indicative of
the new family of short-to-medium range
jetliners which are powered by the highly
successful JT8D turbofan. Examples of
current military utilizations are the J58-
powered Mach 3 YF-12A which recently
established four world aviation records and











































1938 1942 1946 1950
Take a look at the above chart; then a good long look
at Pratt & Whitney Aircraft—where technical careers
offer exciting growth, continuing challenge, and lasting
stability—where engineers and scientists are recog-
nized as the major reason for the Company's con-
tinued success.
Engineers and scientists at Pratt & Whitney Aircraft
are today exploring the ever-broadening avenues of
energy conversion for every environment . . . all opening
up new avenues of exploration in every field of aero-
space, marine and industrial power application. The
technical staff working on these programs, backed by
Management's determination to provide the best and
most advanced facilities and scientific apparatus, has
already given the Company a firm foothold in the cur-
rent land, sea, air and space programs so vital to our
country's future. The list of achievements amassed
by our technical staff is a veritable list of firsts in the
development of compact power plants., dating back to
the first Wasp engine which lifted the United States
to a position of world leadership in aviation. These
engineering and scientific achievements have enabled





ship in fields such as gas turbines, liquid hydrogen
technology and fuel cells.
Should you join us, you'll be assigned early responsi-
bility. You'll find the spread of Pratt & Whitney Aircraft's
programs requires virtually every technical talent. You'll
find opportunities for professional growth further en-
hanced by our Corporation-financed Graduate Educa-
tion Program. Your degree can be a BS, MS or PhD in:
MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL
ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY
• CERAMICS • MATHEMATICS • ENGINEERING SCIENCE OR
APPLIED MECHANICS.
For further information concerning a career with Pratt
& Whitney Aircraft, consult your ceoge placement
officer—or write Mr. William L. Stoner, Engineering
Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.
SPECIALISTS IN POWER ... POWER FOR PROPULSION-POWER
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUS-
TRIAL APPLICATIONS.
Pratt &Whitney Aircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIDNS WEST PALM BEACH, FLORIDA
DIVISION OF UNITED AIRCRAFT CORP.
An Equal Opportunity Employer
library notes
OUR GROWING LIBRARY
Since the last appearance of the
"Library Notes" column in the Rose
Technic, some 700 new books have
been added to the collection of the
Rose library. This makes the task
of selecting a few to be mentioned
in this column a bit more tedious
than if we had only added about 25
since the last column.
There should be no particular
significance attached to the fact that
we included some books, and left
others off the list. It is just a random
sampling of some of the new acquisi-
tions.
The first review is a rather good
one that appeared in the July issue
of Library Journal written by Mary
E. Kelley of the Brookline, Mass.,
Public Library. After reading the
novel myself, I thought her descrip-
tion of the book a quite acurate one.
The novel is, "The Liberation of
Lord Byron Jones," written by Jesse
Hill Ford.
Lord Byron Jones, undertaker and
respected member of the Negro com-
munity of Sumerton, Tennessee, is
forced to consider shedding his young
wife because she is having an affair
with another man, a white police-
man who is very married. Pressured
By HURMAN COLE
Librarian
by an expatriate Southern nephew
and his California bride, Oman
Hedgepath, Sumerton's most out-
standing lawyer accepts Jones' di-
vorce suit. The case should be open
and shut, but the young wife refuses
to cooperate. She contests, forcing
the opposition to name her white
lover in a court which is located in
a center of the Deep South. This is
a violent novel, grim at times, and
frightening because of the verisimili-
tude. A shifting viewpoint permits
each character to speak from his
inner self, a technique, which per-
mits the reader to see the conflict
in detail. Action and situation are
used to point up the disparity be-
tween the gentlemanly kindness ac-
corded other whites by the educated
Southerner and the blindness he
sometimes shows in consenting to
acts of cruelty against the Negro,
seemingly because he fails to accept
him as a human being. This is one
of the best of the current group of
novels on the Southern race prob-
lem. As a Book of the Month Club
selection, it promises to be as popu-
lar as the Gildens' "Hurry Sun-
down."
Dog Years by Gunter Grass.
Mr. Grass utilizes his home town
of Danzig, a key port in German
history, as the setting for a parable
of the years and lives wasted by
war. He views an aimless human
race, sacrificed at the idol of demonic
ideals which bring mankind to war
and men to private insanities. It is
an ambitious canvas that Mr. Grass
has attempted: a huge cast of char-
acters, a rich complexity that nearly
defies analysis, and daring, albeit
effective, liberties with language and
technique. Although difficult, and
with a construction that will require
careful reading for comprehension,
this is a most ambitious work that
Mr. Grass has undertaken.
The World of Psychoanalysis edit-
ed by G. B. Levitas. 1152p. in two
volumes.
Mr. Levitas attempts a compre-
hensive approach to the psychoana-
lytic methods, means, and myths.
There is a long list of contributors
sprinkled generously with writers
from fields other than the psycho-
logical and psychoanalytic. Most of
these people are well known writers
in their own fields. The interpola-
tion of the works of such writers as
Louis Carroll, Virginia Woolf, Ana-
tole France, and the Grimms is most
intriguing. The question as to the
value of the application of the psy-
choanalytic methods to the grasp of
literary material, and vice versa, is
one which the reader will come to
debate and decide for himself. All























Ir NO 1.1 MIS 1.1
TH I N K POWE R Think diesel power to drive
a truck as big as a house. Think power for the fun of it, to
carry just two people and their camping gear. Think gas
turbine power. Think marine power. Think rockets and mis-
siles, and farm equipment and earthmovers. Think about a
career with International Harvester. Our 4,000 engineers
and technicians are thinking power for every purpose from
rocket thrust combustion chambers to gas turbine tractors
and trucks. We're the world's largest producer of heavy-
duty trucks, a major producer of farm and construction
equipment—and we're doing very nicely in steel. Gas tur-
•
bines and aerospace equipment also are important parts of
our POWER complex. At IH, POWER is a 2-billion-dollar-a-
year plus business, with research and engineering one of
our biggest budget items. We need engineers! We espe-
cially need mechanical, industrial, agricultural, metallurgi-
cal, general and civil engineers. If you're an engineering
graduate who is intrigued by POWER and its unlimited
applications, you should find yourself right at home with us.
Interested? Contact your Placement Officer now for a date to see an IH
representative when he visits your campus. Or if interviews are not sched-
uled, write directly to the Supervisor of College Relations, International
Harvester Company, 401 North Michigan Avenue, Chicago, Illinois 60611.
International Harvester puts the future in your hands
(-1




The November Miss Technic is
Miss Noreen Casey. She is a fresh-
man at Saint Mary-of-the-Woods
College, where she is majoring in
French.
The 18 year old beauty has deep
black hair and warm brown eyes.
These, along with her other good
points, are enough to warm any en-
gineer on a cold November evening.
Noreen calls Arlington Heights,
Illinois, her home. She sadly states
she left the object of her affections,
her TH-4, there when she came to
Terre Haute. Perhaps someone will
suggest something else Noreen can









Caterpillar seeks uncommon quality...
in people and products
Cat research and engineering led the way to
"Instant Evaluation" of Vehicles
Test drivers could bounce across the field.
But they couldn't remember every bounce.
Precise data was needed, on motion, vibra-
tion, balance, noise and seat position. Cat
engineers found a way.
First they had to develop instrumenta-
tion for recording all those effects on vehicle
operators.
Then they developed a testing method
that would duplicate identical conditions in
a controlled lab environment. The Cat Ride
Simulator. It has a ride platform with seat
and controls. A servo drive mechanism
which controls the platform. And an analog
computer which directs the servo drive.
That wasn't bad. They could tape verti-
cal acceleration measurements of a vehicle
in the field. Then recreate them on the ride
platform. That let them study effects closely.
And judge two versions of a vehicle in fast
sequence—no human memory involved.
But these were Cat engineers. They went
after the next step: evaluating prototypes
with pre-hardware paper testing. If this
could be done, vehicle development could
really be speeded up. Why build a vehicle,
test it outside and make changes . . . if the
concepted vehicle could be made to travel
a "taped terrain"?
They used the analog computer, simu-
lated a mathematical model and used a
taped road profile as input data to the model
—with the computer output actuating the
ride simulator. Now, design modifications
are pinpointed at once. Evaluations are
made in moments, instead of days.
That's another example of what we mean
by new frontiers. If you'd like to help us
push back the boundaries of knowledge, we
need you. In research, development, design,
manufacture, sales. Here and overseas,
opportunities for Cat engineers—all fields —
are endless.
Contact your placement office. We'll be
interviewing on your campus soon. Or write:
College Recruiting, Personnel Development
Dept. B, Caterpillar Tractor Co., Peoria, Ill.
CATERPILLAR
Caterpillar and Cal are Registered Trademarks of Caterpillar Tractor Co.
"An Equal Opportunity Employer-
Caterpillar Tractor Co., General Offices, Peoria, Illinois . Caterpillar Americas Co., Peoria. Illinois • Caterpillar Overseas S.A., Ge
neva • Caterpillar of Australia Pty. Ltd.,
Melbourne • Caterpillar Brasil S.A., Sao Paulo . Caterpillar Tractor Co., Ltd. Glasgow • Caterpillar of Canada Ltd., Toronto
 • Caterpillar France S.A.. Grenoble •
Caterpillar (Africa> (Pty.) Ltd., Johannesburg . Caterpillar Mexicana S.A. de C.V., Monterrey • Caterpillar Mitsubishi Ltd., Tokyo, Jap
an • Tractor Engineers Ltd., Bombay, India
DICK FOWLER, MECHANICAL ENGINEER
M.E., '64, University of California (BerkeleY)
1VIen on the move
a,t _Bethlehem Steel
Have you heard about all the opportunities for engineering
and other technical graduates at Bethlehem Steel? You'll
find a great deal more information in our booklet, "Careers
with Bethlehem Steel and the Loop Course." You can ob-
tain a copy at your Placement Office, or drop a postcard
to Manager of Personnel, Bethlehem Steel Corporation,
Bethlehem, Pa. 180 1 6.
An equal opportunity employer in the Plans for Progress Program
PETE CHEPLICK, RESEARCH ENGINEER







Met.E., 62, Drexel Institute of Technology
JOE DUNNE, ELECTRICAL ENGINEER
E.E.:63, Johns Hopkins University
TED LAKE, FABRICATED STEEL
CONSTRUCTION ENGINEER
C.E., '61, Duke University
B"--1ET5HTLIEHLE
Do You Want To:
1. Develop Leadership?
2. Have A Good Excuse
for Not Studying?
3. Learn a Useful Trade?
4. Have an Activity to put
on Your Job Applica-
tion Form?




(Continued from Page 20)
of material which should prove help-
ful to readers, particularly those de-
siring an entree to the world of psy-
choanalysis.
Some of our other recent acquisi-
tions are:
THE SOURCE, by James A. Miche-
ner. Random House, 1965.
THE PHENOMENON OF MAN, by
Pierre Teilhard de Chardin. Har-
per, c.-959.
READINGS IN ETHICS, by Gordon
Clark. Appleton, 1963.
ETHICS, by G. E. Moore. London,
1963.
THE POPULATION DILEMMA by
the American Assembly. Prentice-
Hall, 1965.
TOO MANY AMERICANS, by Lin-
coln H. Day. Houghton, 1964.
THE PROTESTANT ESTABLISH-
MENT, by E. D. Baltzell. Random
House, 1964.
LAW AND SOCIETY, by Carey K.
Ganony. Irvin, 1965.
HOW TO STUDY IN COLLEGE, by
Walter Pauk. Houghton-Miffin,
1962.
LINEAR NETWORK DESIGN AND
SYNTHESIS, by Wayne Chen.
McGraw Hill, 1964.
FOUNDATIONS OF ELECTRICAL
ENGINEERING, by Karoly Si-
monyi. Macmillan, 1963.
MECHANICAL DESIGN A N D
SYSTEMS HANDBOOK, by Har-
old Rothbart. McGraw, 1964.
PLANNING YOUR FAMILY, by




by S. A. Miller. Academic, 1965.
MOLESULAR SCIENCE A N D
MOLECULAR ENGINEERING,
by Arthur R. Von Hippel, M.I.T.
and J. Wiley, 1959.
ELECTRICAL AND MECHANI-
CAL NETWORKS, by Willis Har-
man. McGraw-Hill, 1962.
CLASSICAL ELECTROMAGNET-
IC THEORY, by Nuzio Tralli.
McGraw-Hill. 1964.
VECTOR FIELDS, by Warren B.
Boast. Harper, 1964
UNIVERSE
(Continued from Page 17)
sun; this is the annual revolution on
which the period of one year is de-
fined. The third mode is that of
declination, also an annual revolu-
tion.'' Declination is the tilting of
the axis of the earth. This is why
we have the four seasons.
ACCEPTANCE OF THE
COPERNICAN THEORY
The Copernican theory has now
come to be accepted without doubt
by the present day inhabitants of
the earth. We now think the idea
of the earth as being stationary is
absurd, but this is because Coper-
nicus' theory has been proven by
more objective means. We would
surely not be so eager to believe the
theory if all that we had as proof
was the reasoning of one man. This
was the way the people of Coper-
nicus' time felt about the theory.
Thus there was still much doubt of
the validity of the theory until Gali-
leo came along with his telescope.
It should be noted that both Pto-
lemy and Copernicus used philo-
sophical arguments to verify many
of their conclusions. One of the
reasons for this is that they didn't
have any other method of verifica-
tion. As was previously noted, the
telescope had not even been ivnent-
ed by Galileo until after Copernicus'
death. It is also interesting to note
that the Ptolemaic theory, which is
regarded as being absurd by us to-
day, was considered as the guiding
theory of astronomy for fourteen
centuries.
'Angus Armitage, Copernicus, The






6Great Books of the Western World, ed.
Robert Maynard Hutchins, Volume 16,
(1952), p. 1.
7Sir Robert Stawc11 Ball, LL.D., The
Story of the Heavens (London, 1890), p. 6.
sPtolemy, The Almagest, I. p. 8.
9Copernicus, Revo!utions of Heavenly
Spheres, I. p. 511.





















































































































Want to know how much oil is in your Dallas tanks while
you're sitting in Tulsa? Push a button.
Making salad dressing? Not at home by the spoonful—but
industrially by enormous vats-full. No more hand pouring
or mechanical dumping. Hit the vinegar button and it's
measured precisely. The oil—to the drop. Lace the con-
coction with zesty oregano? Just push a button.
Load a gas truck with gasoline, check the gallons left in
the storage tanks, make out the statement, give the driver
a receipt, and then record the whole transaction. Tough?
Just have the driver push a button (or a lever). You don't
even have to be there.
So goes the lively art of solid state electronics. Remote
Control, Data Acquisition Systems, and Process Control
Systems. All available right now for modern industries—
control devices for—you name it.
Tomorrow? Around the world automation systems. Remote
control devices—you name it.
And who's got the button? Why Motorola of course . . .
they've been button-controlling for years!
TRUST THIS EMSIGNIA VVHEREVER YOU FIND IT
MOTOROLA
CHARLES DARWIN
(Continued from Page 14)
creation as stated in the Bible. No
one else could, or dared, put forth
an acceptable explanation. Besides
the creation by an all powerful God
had a certain beauty to it. Every
animal had its place and every limb
and every organ of every plant and
animal was for a purpose. The
beauty of the earth was for man's
edification and enjoyment. The Bible
also gave man a sense of speciality,
for of all the creatures, he was God's
favorite and was intended to rule
over the physical world. Such were
the beliefs of most when Charles
Darwin started on a career which
was to revolutionize thought.
Darwin found his calling only af-
ter dropping out of school twice.
Once he was studying medicine and
the other time he was studying for
the clergy. He got his start as a
naturalist by being accepted as a
naturalist on H.M.S. Beagle which
was to survey the coast of South
America.G The many and astute ob-
servations he made on the voyage
were the basis of much of his later
writings.
As noted earlier Darwin was not
the first to consider evolution. He
was not even the first of his own
era to consider it. Indeed his own
grandfather had some ideas on the
subject, which Charles eventually
read. However Charles' grandfather
made small note of his ideas and
lacked sufficient evidence or thought
the idea lacked sufficient importance
to pursue it further.7
SUB-BREEDS
Darwin pursued the subject for
all it was worth and in November
of 1859 he pubuished his The Origin
of Species. In it he set forth his
ideas on evolution. Darwin pointed
out that man himself brought about
subbreeds of domestic animals. For
many years horse breeders had
selected only the horses with cer-
tain characteristics to be bred, which
produced horse with the same char-
acsteristics more defined. These in
turn were bred until eventually a
sub-breed with desirable character-
istics was developed.
The same process was carried out
by sheep raisers, who developed
sheep with mangy, sparse wool into
sheep with full, thick wool. Again,
new subbreeds were developed by
the conscious selection of certain
characteristics by man.8
Darwin explained that the same
process went on in nature, except
that nature was the controlling fac-
tor instead of man. He called the
process in nature "natural selec-
tion".9 He said that nature was a
continual struggle for existence be
tween the various organisms. Some
organisms had to struggle for exist-
ence with the environment, like a
plant near the edge of a dessert has
to struggle for water. Many of the
struggles take place between the
hunter and the hunted, such as be-
tween the owl and mouse. But the
most vicious struggle was between
organisms of the same species. The
many seeds produced each year by
a tree have to struggle with each
other for the available food and land
which is never enough for all. The
wolves of the mountains must strug-
gle with each other for the available
prey. Thus most dramatically, ani-
mal is set against animal.
This struggle for existence is the
natural selector of nature. Any
variation developed by an organism
that would beenfit it in the struggle
would immediately give it an ad-
vantage over its neighbors. Because
of this advantage, a particular varie-
ty will have more of its number
survive thestruggle and hence will
propagate more of its own kind than
will its neighbors. As time goes on,
the variety will gain more and more
dominance over its neighbors, with
the beneficial variation becoming
more pronounced with each genera-
tion. Finally it would completely
destroy its near relatives which did
not possess the beneficial variation.
After many years of this process,
the new form would differ sufficient-
ly from the old that it could be
considered a new species. So, said
Darwin, new species are not special
acts of creation, but are really new
variations.'"
OBJECTIONS
There were many objections to
Darwin's theory, voiced by both the
clergy and other scientists. The
church was mainly concerned with
the idea that man was evolved from
the monkey, for this was in direct
conflict with the Bible. If Darwin's
theory was accepted, why should
anybody believe the rest of the
Bible?
The Church's attack was based
mostly on emotions and not fact.
They misquoted, misrepresented, and
misinterpreted Darwin. In one meet-
ing of the Church and Darwin, re-
presented by Thomas Huxley, a
Bishop Wilberforce inquired of Hux-
ley, 'whether he considered himself
descended from a monkey on his
grandmother's side or his grand-
father's"."
In America William Jennings
Bryan, who threw his power and
prestige to the side of the angels,
queryed, "If man is descended from
the monkeys, why cannot we go in-
to Africa today and see monkeys
turning into men?"' 2 Like the
Church, Bryan had little under-
standing of Darwin's theory.
Because of this lack of under-
standing, Darwin's supporters made
short work of the attacks made by
the Church. They disputed the
Church could not understand, let
alone answer.
However, men who did under-
stand Darwin did raise some serious
objections. The one which Darwin
was most hard pressed to answer
was that of how could such a com-
plicated structure as the eye be de-
veloped by evolution. Darwin could
offer no real proof, such as transi-
tional forms, that it had evolved.
He could only stand on the faith of
his convictions and the fact that na-
tural selection explained so much
28
of nature that this one unexplain-
able point was not enough to dis-
prove his theory.
Another objection, more easily
answered, was "why, if species have
descended from other species by
fine graduations, do we not every-
where see innumerable transitional
forms?"1" Darwin's answer was that
since natural selection tended only
to preserve the profitable variations,
the older species would gradually be
destroyed by the new variety in the
struggle for life. Thus natural selec-
tion was also a process of extinction.
SOCIAL DARWINISM
As the years went by, Darwinism,
as Darwin's theory came to be
known, was extended to situations
for which it was never intended. "It
became the selection of all adapta-
tion, beginning with one-celled ani-
mals and ending with man's latest
ideas"." Social Darwinism became
the philosophy of the day and sur-
vival of the fittest became a way of
life. People used Darwinism as an
excuse for any and all ruthlessness
to get ahead of their fellow man.
People spoke of the "beneficient
private war which makes one man
strive to climb on the shoulders of
another and remain there through
the law of the survival of the fit-
test".''' But it also comforted the
dispossessed, "for it promised thern
individually a Darwin's dog's chance
of climbing on other men's shoulders
and staying there by natural and
social law".16 The struggle between
men become so firce that one person
was caused to remark, "We are not
descended from the apes, but we are
rapidly getting there")7
After several years of the survival
of the fittest attitude, man discover-
ed that Darwin's theory applied only
to that for which it was intended,
and not to a social order of man.
Darwin actually created two re-
volutions. The most obvious is, of
course, the revolution in biology
and the attitudes of man toward
creation. He succeeded in changing
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existed from time immemorial. He
had taken man off of his pedestal
and placed him on a basis common
to all of life. For this he will not
be soon forgotten. But perhaps a
more important revolution was the
revolution of free thinking by a man
of science. Darwin had acted as a
test case for free scientific inquiry
and had won. Without this revolu-
tion, his first could not have been.
1John Biel, History of Science and Tech-
nology, lecture notes of October ?O. 1974.
2Paul B. Sears, Charles Darwin, The
Naturalist as a Cultural Force (N:w York,
1950), p. 18.
nbid., p .18
4Sears, op. cit., p. 18.
51-foly Bible, Genesis 20-27.
11William Irvine, Apes, Angels, and Vic-
torians, (New Yosk, 1955). pp. 46-x7.
7Gamaliel Bradford, Darwin (Boston,
1926), p. 67.
sThe Darwin R( cider, ed. by Marston
Bates and Philip S. Humphrey, (New
York, 1955), pp. 115-120.
9/bid., p. 131.
"Bates and Humphrey, op. cit., pp. 145-
147.
IiIrvine, op. cit., p. 6.
"Sears, op. cit., p. 96.
31Bates and Humphrey, op. cit., p. 159.
marx, Waqner, Jacques Bar-
zun, (Boston, 1941) p. 67.
1:13arzun, op. cit., p .100.
111Ibid., p. 102.
17Ibid., p. 104.

















OF ATOMS IN METAL ALLOY FILMS
edited by Tom Trueb
What happens when metal vapors
are frozen directly onto a chilled
surface without going through an
intermediate liquid state? Alloy films
formed under such unusual circum-
stances don't always obey the tradi-
tional metallurgical rules. For ex-
ample, unmixable metals can be
combined in an amorphous or glass-
like structure.
IBM scientists Drs. Arthur S. No-
wick and Siegfried R. Mader found
that by filling an inclined tray with
balls of different size, they can pro-
duce an excellent visual picture of
the way metal atoms behave in the
formation of alloy films. The model
has helped scientists achieve a
deeper understanding of this new
metallurgy — largely developed for
fabrication of thin metal films for
possible use in advanced electronic
applications. By varying the size of
the balls, mixtures of different
metals can be simulated.
MODEL REALISTIC
Even subtle effects which are en-
countered in fabrication of thin alloy
films are demonstrated. For ex-
ample, IBM scientists found last year
that combinations of unmixable
metals, frozen together at 77° K
(-320.8° F) , were stable at room
temperature where thermal agita-
tions might have been expected to
segregate the unmixable elements
into separate clusters.
The model shows that atoms of
these unmixable metals are locked
into place by a log jam effect. By
pouring two sizes of plastic balls —
differing by 27 percent — into an
inclined tray, they were able to
simulate the amorphous structure
obtained in thin alloy films. They
found that vibrating the tray —
which is equivalent to raising the
temperature — does not destroy the
amorphous arrangement of the balls.




A pattern with well-defined spots and rings is representative of a crystalline structure.
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•
A blurred pattern is representative of an amorphous or random structure.
gated how an existing layer of atoms
will influence the arrangement of a
newly deposited layer. To simulate
this effect, they cemented balls to
the floor of the tray, forming a
crystalline pattern. They found, as
suspected, that if the balls were
poured into the tray slowly, they
would take on the array character-
istics of the balls beneath — form-
ing an epitaxial layer.
However, as the rate is increased,
the structurt becomes polycrystalline
— the structure of the top layer
breaks up into a number of small
crystallites which bear no special re-
lationship to the underlying array,
a well known phenomenon of an
epitaxial rate.
The ball model also shows the im-
portance of a difference in atomic
diameter in producing amorphous
alloys: as the difference in diameter
becomes greater, amorphous struc-
tures can be obtained over a larger
range of concentrations of the two
constituents.
ADDITIONAL EFFECTS
The model exhibits other well
known effects encountered in thin
films. For example, by vibrating
the tray, which is equivalent to
temperature annealing a film, a
structure composed of many sepa-
rate crystallites is transformed into
one with a small number of large
crystallites.
It was not until fairly recently
that models were used to gain an
understanding of how atoms group
together in metals. The first really
significant model was developed by
L. Bragg, a British scientist, in 1943.
His model used thousands of soap
bubbles which were introduced onto
the surface of a liquid chamber. This
model showed how atoms arrange
themselves into regular groupings,
forming crystallites, providing an ex-
cellent visual basis for understand-
ing many phenomena involved in
crystal dynamics.
Until the Nowick-Mader model,
there was no single model which
would so completely exhibit, in a
qualitative way, the charcteristic be-
havior of atoms in the formation of
thin alloy films.
QUALITATIVE RESULTS
The following conclusions can be
drawn from the model, all of which
are in qualitative agreement with
observations of the behavior of thin
films:
1. As the rate of deposition is in-
creased, the grain size decreases.
2. Spheres of the same size pro-
duce a "crystalline" structure, even
for rapid deposition rates. Vibration
"annealing" then produces consider-
able grain growth and elimination
of imperfections within the grains.
3. Dilute "alloys" show a finer
grain size in the as-deposited state
than do the spheres of only one size.
Furthermore, "annealing" upon vi-
bration is slower and less extensive
for the case of alloys.
4. For concentrated "alloys" com-
posed of two sets of spheres differ-
ing in size by 27 percent, amorphous
structures are obtained in the com-
position range 30-70 percent. Amor-
phous structures cannot be obtained
at any compositions for alloys com-
posed of spheres differing in size by
less than 14 percent.
5. VVhen an amorphous structure
is deposited, it generally remains
amorphous after vibration "anneal-
ing," although an increase in density
occurs. This is a consequence of the
fact that the log jam in the structure
cannot be relieved by vibration.
6. The structure obtained on a
"crystalline" substrate depends on
the rate of deposition. For rates be-
low some critical value (called the
epitaxial rate) one obtains essential-
ly an epitaxial structure, whose per-
fection improves on annealing.
Above this rate, one obtains a poly-
crystalline structure, which becomes
better defined, but remains poly-
crystalline, upon annealing. This
epitaxial rate is not sharply defined.
7. The presence of impurities
which differ in size from the sub-




(Continued from Page 13)
principle in terms of entropies, it is
possible to relate it to information,
by use of wave functions over two
variables." Thcri there can be found
a minimizing function for the joint
entropy for 1:,osition and momentum.
APPLICATIONS OF THE THEORY
The applications of iniol mation
theory are wide and numerous.
Much of the work dcrie is with re-
stricted systems tor a specific pur-
pose, such as a real communication
system. For example, the source in
S'nannon's Theory can be considered
in the form of a Markoff chain, thus
giving rise to a special theory for a
particular system. Also a continuous
function can be used for the source,
such as in music or other art forms.
This gives rise to other forms or re-
sults of Shannon's Theory, as most
systems are u ;ually studied statis-
tically.
Some of the various fields which
use the results of information theory
are coding and decoding systems,
radar detecting systems, communi-
cation systems, control systems, lan-
guage analysis, logic, blological and
physical sciences, game theory, psy-
chology, and cybernetics. Fcr ex-
ample: Info2mation theory results
can be used to develop an inter-
national language, to make a better
telephone system, or to build a bat-
ter computer.
Most of the theoretical work be-
ing done in the field today is being
done in Russia and Hungary, with
some in Japan and the United States
also. The develo;ment3 and applica-
tions are mostly worked on in the
United States and Russia, with a
great deal being done in the U.S.A.
in the field of electronics.
As can be easily seen, information
theory is too vast and too deep to be
covered in a short paper, such as this
one. However, the reader can get an
idea of the type of theoretical de-
velopments which are being made.
The author had no intention of giv-
ing any detailed discussion on any
of the various models, but only to
mention them briefly. Any one of
the models may be studied in detail
DEAN'S CORNER
(Continued from page 5)
ally unchanged, three 10-week quarters replacing two
15-week semesters, the average credit load has been
reduced from about eighteen hours per week to six-
teen. The pressure of time should be correspondingly
reduced in most coureses, providing the students a
better opportunity for thorough comprehension and,
perhaps, even some time for reflection. Relative to
the technological content, the proportion of the stu-
dents' time devoted to general humanities and social
sciences has been somewhat increased to provide a
foundation for a better awareness of the real world
in a non-technical sense. These changes, among others,
have forced a reduction of emphasis on more advanced
subjects and those more closely related to professional
practice.
In some areas new courses are being developed to
encourage creativity and to present the outlook and
habit of thought which leads to successful design.
As the revised curricula takes shape, the traditional
free and informal two-way communication between
students and ttachers at Rose can be a most valuable
asset. Working cooperatively, we can insure that the
level and significance of basic presentations are im-
proved without developing a "far-out" kind of ab-
stractness.
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by the reader, if he so desires, as
sources in these fields are numerous.
Each model a ctually becomes a de-
tailed study in itself.
Since Shannon's Theory first ap-
peared, information theory has
grown rapidly. It encompasses the
whole earth and many diverse fields
of study. It is far reaching and the
applicalions of information theory
affect all of mankind.
1. David Slepian, "Information Theory,"
Student Quarterly ond E E Digest, Nov.
p. 11.
2. Michael A. Ai bib, Brains, Machines,
and Math-matics pp. €0-61.
3. Ibid, pp. 72-75.
Amiel Feinstein, Foundations of In-
formation Theory, pp. 11-12.
5. L. Takacs, "A Few Foundational Prob-
lems of Information Theory," Mathematical
Reviews, vol. 23, 1933, p. 228.
6. O. G. Rooney, "On a General Theory
of Linear Filt:rs," Mathematical Reviews,
p. 676.
7. Michael Arbib, pp. 1-14.
8. Moise Goldstein, "A Statistical Model
for Interpreting Neuroelectric Responses,"
Information and Control, March 1960, pp.
pp. 1-16.
9. Z. A. Melzak, "On a Uniqu -ness Theo-
r:rn and its Applications to a Neorophysi-
ological Control Mechanism," inf. and
Con., June 1962, pp 163-165.
10. R. S. Ingarden, K. Urbanik, 'Informa-
tion without Probaoility," Colloquium
Mathematicum, 1962, vol. 9, pp. 131-150.
11. Roy Leipnik, "Entropy and the Un-
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facts were drawn together under one
abstraction, then this abstraction was
carefully proved — providing one
general rule in place of many speci-
fic ones, which would be applied to
many cases.
If this house-cleaning pro2.ess had
been the Greek's only contribution
to the field of mathematics, it would
have been a great one. Great in one
s_nse, because of the almost perfect
way in which it uses evolution of
thought. The Greeks used the ideas
of the ancestors, but they also built
upon their own proved theorems to
accumulate a store of mathematical
knowledge.
Again with the aid of the Life
Science Library Volume on Math-
ematics, the point may be clari-
fied: "Greek mathematics accum-
ulated a repertory of proved theo-
rems, any one of which could be
used without reproof to formulate
some more advanced theorem. More-
over, all the theorems could be ar-
ranged, tier upon tier in an ever-
widening inverted pyramid of knowl-
edge."'"
MEN OF GEOMETRY
One main area in which the
Greeks excelled was in the area of
geometry. The Babylonians and
Egyptians had used a crude form of
geometry in their land surveying,
but the Greeks used a far more ab-
stract approach. During 00-550 B.C.,
Thales of Miletus, who was a rich
olive oil tycoon, came in contact
with much of the old mathematics
during his many travels. It was
during this period that the Greeks
gave to the world, through Thales,
five very basic geometric proposi-
tions which helped serve as a strong
geometric foundation for the future.
Thales demonstrated, among other
things, an isosceles triangle that has
two equal sides and two equal angles
opposite those sides, two intersect-
ing straight lines will form opposite
angles which are equal, any angle






























































































right angle, and also, Thales was
responsible for demonstrating the
various methods of proving two
triangles are congruent.
Another famous Greek who work-
ed with Thales was Pythagoras. The
Pythagorean school, which he found-
ed out of his followers, is credited
with proving the famous Pythagorean
Theorem, which states: for a right
triangle, the square of the longest
side is equal to the sum of the
squares of the remaining two sides.
Pythagoras, after uncovering and
studying much about the mathemat-
ical nature of music, art, and astron-
omy came to the ". . . firm convic-
tion that all harmony, all beauty, all
nature can be expressed by whole-
number relationships.""
The elementary geometry of
Greece passed through three distinct
periods: the discovery period,
where the main facts of geometry
were formulated and proved after a
fashion; the demonstration period in
which Plato and his followers laid
down the bases of proof; and the
period of exposition (about 300 B.C.)
when many attempts were made to
present this theory in textbook
form.
The most successful attempt in
this field of endeavor was Euclid's
Elements. The book consisted most-
ly of the pure mathematics, includ-
ing geometry and geometry applied
to number theory, that had been de-
veloped to that time. Indeed, Euclid
used evolution of thought to a great
advantage. About 600 years later,
Proclus wrote of Euclid's great debt
to those who had gone before:
"not much younger than these is
Euclid, who put together the
Elements, collecting many of the
theorems of Eucoxus, perfecting
many others by Theatetus, and
bringing into irrefragable demon-
stration the propositions which
had only been somewhat loosely
proved by his predecessors."'2
Following almost directly from
Euclid's definition of proportion came
a new field of mathematics known
today as irrational numbers. These
were demonstrated when the value
of 1/3 or V2 was sought. Much to
the distress of Pythagoras, these
were anything but whole numbers.
As a consequence of this discovery
the Greeks restricted themselves to
shape-geometry. Hence, they were
able to draw 1/3, even if they could
never measure it, by drawing a right
triangle with the legs 1 and 3 units
long.
Probably the most famous irra-
tional number of them all is the ratio
of the circumference of a circle to its
diameter. We now call this number
pi (r) . A famous Greek, Archi-
medes, (about 250 B.C.) calculated
the ratio very accurately.
Once again, the Greeks were very
instrumental in developing mathe-
matics as shown with the irrational
number system. "As to irrational
numbers, we owe their development
to Greece.""
MATHEMATICAL MECHANICS
Following geometry very closely
was the beginning of the branch of
mathematics known as algebra.
Diophantus (275 B.C.) is credited
with writing the first treatise de-
voted entirely to algebra. It is be-
cause of this fact Diophantus is often
called the father of algebra. As we
might expect, evolution is once again
clearly demonstrated as algebra
evolved from the need to solve more
difficult geometric and arithmetic
problems. Thus, finding area and
volumes of complicated geometric
figures and relating many variables
is made much easier using the fun-
damentals of algebra.
Another of the concepts following
from geometry was the methods of
trigonometry. We find the word
trigonometry when translated from
the Greeks means to measure a
triangle. However, the use of the
subject was not confined to plane
figures, but later evolved into
spherical trigonometry. One appli-
cation of this subject which was used
ver yearly, was the measurement of
the height of a pyramid by knowing
the length of its shadow.



















not attempt to cover the entire con
tribution of the people of Greece to
the foundation of mathematics, this
writer feels that these relatively few
examples may present some idea of
the path which was followed. Most
important, however, is the fact that
these examples of the Greek con-
tributions show very clearly one
quality which was probably the rea-
son for the great Greek success—
evolution of thought.
RHYME TO REASON
The Greeks had an almost unbe-
lievable knack of collecting previous
thoughts on a subject, separating the
useful information from the trivial,
then adding their own wisdom. They
didn't stop there, however, they went
on to prove their results with one of
the best systems of logic the world
has ever known. Dr. David Smith
concludes in his book entitled Math-
ematics: ". . . indeed, what nation
of modern times has created (not
merely extended) such great dis-
ciplines as demonstrative geometry,
mathematical mechanics, algebra,
trigonometry, proportions as an in-
strument of research and music as a
branch of mathematics?"14
The Greeks not only showed
evolution to a great extent, but they
also provided future generations a
very strong foundation upon which
to build the world of the future.
. . . taking our great mathematical
discoveries, what one of these would
have been made without building
upon the foundations laid at Meletus,
at Crotcno, at Alexandra, at Berga
or in other cities and territories
dominated by Greek influence?"'5
1 David Eugene Smith, Mathematics (New




7Constance Raid, From Zero to Infinity.
(Binghamton, N.Y., 1955). p. 4.
"Ibid.
7Smith, Mathematics, p. 23.
8David Bergamini, Mathematics, (New
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Stolen by Chuck Risch, Jr. M.E.
Professor to a noisy class : "Or-
der please."
A voice from the back of the
room : "Two beers."
* * *
Dear Mary :
I just read in the paper that stu-
dents who don't smoke make much
higher grades than those who do.




I have thought about it, but
truthfully I would rather make a
B and have the enjoyment of
smoking , furthermore, I would
rather smoke and drink and have
a C. In fact, I would rather smoke,
drink and neck and make a D.
Love, Mary
Dear Mary :
I'll break your neck if you flunk
anything!
Love, Dad
"It's quite simple," explained one
of the seniors in E.E., "to hook up
an electric power circuit. We mere-
ly fasten leads to the terminals
and pull the switch. If the motor
runs, we take our readings. If it
smokes we sneak it back and get
another one."
* * *
What the Rose profs mean when
they say :
"See me after class" (It
has slipped my mind.)
"Pop quiz" (I forgot my lecture
notes.)
"Thorough quiz" (Covering the
material not presented in class.)
"I will derive" (Formula has
slipped my mind.)




"Briefly explain" (Not less than
1000 words.)
"Lab. report" (Material not
found in text.)
Confucius says : "Modern woman
putting up such a false front, man
never knows what he is up
against."
* * *
And as they say in mechanics--
"Every couple has its moment!"
* * *
A pharmacist found it necessary
to leave his drugstore one day. He
asked his soda clerk to keep an eye
on things until he returned. No
sooner had the pharmacist left
than in staggered a lushed-up
character demanding in a loud
voice some medicine to cure his
hiccups. The druggist returned and
asked if there had been any cus-
tomers and the soda clerk replied:
"Only one, a drunken guy with a
bad case of the hiccups." "Well,"
asked the druggist, "Did you tell
him to come back when I was
here ?" "Oh, no," answered the kid
soda jerk, "I took care of it my-
self. I mixed him up a cup of Ep-
som Salts with Citrate of Mag-
nesia, Castor oil and Mineral Oil,
then I gave him some ExLax to nib-
ble on. He took it right then."
"Great Scott !" said the druggist,
turning pale, "that mixture won't
stop the hiccups !" The soda clerk
smiled knowingly and said: "Want
to bet ? Take a look outside, there
he is holding on to that lamp post
afraid to hiccup!"
* * *
Statistics show there are three
classes of coeds: The intellectual,
the beautiful, and the majority.
* * *
An engineer wandered into a
tennis tournament one day last
season and sat in the stands. After
a few minutes of interested watch-
ing, he said, "Whose game ?"
The shy young thing sitting next
to him spoke up hopefully, "I am."
* * *
Overheard in a parked car near
campus: "Slow down Columbus,
you've discovered enough for to-
night."
* • *
"But darling, this isn't our baby."







The same Union Carbide that
makes graphite cloth for
rocket nozzles.
Carve fast and with the flourish
of a master chef whether you are
in the woods of Maine, your own
back yard, or having a formal din-
ner party.
New cordless electric carving
knives take full advantage of bat-
tery power. They are conveniently
portable and weigh half as much
as leading cord models. What's
more, these knives are so power
packed they can slice roast beef,
ham, turkey and other meats in a
jiffy, making neat slices all the
way. Their energy comes from
a new kind of EVEREADY nickel-
cadmium battery developed by
Union Carbide. It's rechargeable.
A lot of new things are hap-
pening at Union Carbide. Another
recent development is graphite
textiles used both in the white
heat of rocket blasts and the ex-
treme high temperatures of in-
dustrial furnaces. And compact
fuel cells, which generate electric
power by a chemical reaction and
provide a whole new source of
energy, are also now being
marketed.
To keep bringing you these and
many other new and improved
products, we'll be spending half a
billion dollars on new plant con-
struction during the next two
years.
Union Carbide Corporation, 270 Park Avenue, New York, N. Y. 10017 • Divisions: Carbon Products, Chemicals, Consumer Products, Fibers & Fabrics,
Food Products, International, Linde, Mining & Metals, Nuclear, Olefins, Plastics, Silicones, Stellite. In Canada: Union Carbide Canada Limited,Toronto
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DRIVE POWER by General Electric: one section of Bethlehem Steel Corporation's new mill at Burns Harbor, Indiana.
INDUSTRY CONTROL engineer Bob Vaughn, Vir-
ginia Polytechnic Inst., worked on drives,
control and the new SCR armature regulator,
from design through installation.
PRINTED CIRCUIT PROCESS heart of automatic
control, was checked by Glenn Keller, Lehigh
U., on the Manufacturing Program at Specialty
Control Department.
A PREVIEW OF YOUR CAREER AT GENERAL ELECTRIC:
CUSTOMER REQUIREMENTS for d-c motors
were met by Jim Johnson, U. of Cincinnati, on
a Technical Marketing Program assignment at
Large Generator & Motor Department.
Automating a Complete Steel Mill
The automation of Bethlehem Steel Corporation's new Burns
Harbor, Indiana, cold rolled and plate mills is another giant
step toward meeting the demands for stepped-up steel
production. General Electric is uniquely equipped to supply
all the bits and pieces of automation, and to call on and
integrate the skills of more than 120 business departments
--skills that run the gamut of specialized and systems engi-
neering, manufacturing and technical marketing. Whatever
the projects at General Electric, and they are legion, a small-
company atmosphere is maintained, so that individual con-
tributions are quickly recognized. And, these become starting
points to new discoveries and opportunities. Write us now—
or talk with your placement officer—to define your career
interest with General Electric. Section 699-14, Schenectady,
N. Y. (An Equal Opportunity Employer)
73ogress /s Our Most important Product
GENERAL ELECTRIC
